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A B S T R A C T
Double ductus arteriosus with anomalous origin of the right pulmonary artery is a rare congenital heart
disease. Echocardiography is the ﬁrst-choicemethod to diagnose pulmonary arteries and presence of the
arterial ductus. Computed tomography (CT) angiography conﬁrms the ﬁnal diagnosis of the anomalous
origin of the pulmonary artery. We report a case diagnosed using 40-slice CT angiography where this
case demonstrated presence of both ducts and an anomalous origin of right pulmonary artery from the
right-sided ductus arteriosus.
<Learning objective: Anomalous origin of the right pulmonary artery usually presents in early infancy
with heart failure and rapid development of pulmonary hypertension. An association of two patent
arterial ducts and an anomalous origin of the right pulmonary artery from the right-patent arterial duct
is a rare ﬁnding. Computed tomography angiography is the best diagnostic modality to establish the
correct diagnosis, which is crucial for further decision-making and optimal patient management.>
 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Anomalous origin of the right pulmonary artery (RPA) is a rare
form of congenital heart disease. It usually presents in early
infancy with heart failure and rapid development of pulmonary
hypertension. Anomalous origin of pulmonary artery branch from
the aorta or from the persistent ductus arteriosus (PDA) has been
reported [1,2]. However, an association of two PDAs and an
anomalous origin of the RPA from the right-PDA is a rare ﬁnding
(Fig. 1) [3]. The best imaging modality to conﬁrm this diagnosis is
computed tomography (CT) angiography [4].
Case report
Anon-term1-day-old newborn boywas admitted to the hospital
(newborn unit) for developing cyanosis and severe progressive
oxygen desaturation (systemic saturation 65% measured on upper
extremity). Urgent echocardiography (ECHO) conﬁrmed persistentFig. 1.
Scheme of our patient’s aortic and pulmonary anatomy. R-PDA, right-
sided patent ductus arteriosus; L-PDA, left-sided patent ductus
arteriosus; RPA, right pulmonary artery; LPA, left pulmonary artery;
Ao asc., ascending aorta.
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Fig. 2.
Volume rendering technique reconstruction of aorta (before surgery) in anterior, posterior, and lateral view. Arrows show the presence of the right-PDA and the
left-PDA. PDA, patent ductus arteriosus.
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ovale and 3 mm PDA, both with right-to-left shunts. The patient
was treated with noninvasive ventilation and oxygen supple-
mentation, while systemic oxygen saturation increased to
80–90%. After a clinically stable period, desaturation developed
again. The patient was treated for pneumonia, but even after
infection cure the need for oxygen supplementation persisted.
Within regular ECHO just the left pulmonary artery (LPA) was
found arising normally from the right ventricle. Left aortic arch
was found with left-PDA closed. Suspected was a presence of an
incomplete form of double aortic arch with a possible right-PDA
(from the brachiocephalic trunk) supplying RPA, although RPA
ﬂowcould not bedetected. CT angiography showed left aortic arch
morphology and conﬁrmed our suspicion. Left-PDA (its residual[(Fig._3)TD$FIG]
Fig. 3.
(a) Volume rendering technique (VRT) reconstruction shows the presence of o
created RPA, native LPA, and clips on the both PDAs. (c) Scheme of our patien
patent ductus arteriosus; RPA, right pulmonary artery.diverticulum)was in the usual anatomic location (aortic isthmus).
The right-PDA rose from the brachiocephalic trunk, and was
thrombosed. RPA was anomalously originating from the right-
PDA (Fig. 2). Diagnostic catheterization was performed, and
excluded aorto-pulmonary collaterals to the lungs (which had
not been seen on CT). The RPA-LPA gap could not be established
by CT nor by catheterization. The patient underwent surgical
correction. Perioperatively, the presence of thrombosed right-
PDA with RPA connection was also conﬁrmed. RPA (with a 6 mm
Goretex prosthesis) was anastomosed end-to-side to LPA to provide
normal pulmonary ﬂow. Both PDAs were ligated. Postsurgical
CT conﬁrmed patency of newly created RPA (Fig. 3). Finally, due to
the right diaphragm paresis the patient underwent diaphragm
plication.nly the LPA (before surgery). (b) VRT reconstruction after surgery shows a newly
t’s anatomy after surgery. * Newly created RPA. LPA, left pulmonary artery; PDA,
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RPA originating from ascending aorta might depend on
abnormal development of the sixth aortic arch. During embryo-
genesis pulmonary arteries arise as branches from the correspond-
ing sixth aortic arches. Normally, on the right side, the distal
portion of the right sixth arch disappears, while the proximal part
forms the RPA. On the contrary, on the left side, the distal end of the
sixth arch persists as ductus arteriosus. So, in normal embryogen-
esis, the duct connects the ipsilateral arch, usually the left-sided
aortic arch. When the duct is contralateral to the aortic arch,
it arises from the brachiocephalic artery or ipsilateral subclavian
artery [5]. When the distal end of the sixth right arch fails to
disappear, a symmetrical conﬁguration of the great vessels
eventuates with an arcade formation. In our case, we supposed
that the proximal part of the sixth arch (which normally persists)
was interrupted, and the distal end (which normally disappears)
was retained. If this supposition is correct, the proximal part of
the RPA was formed by the right dorsal aorta, and the distal part
by the branch from the sixth arch, a central part was formed by a
right-sided ductus arteriosus. A similar case was described by
Wagenvoort et al. [6]. The diagnosis in our patient was conﬁrmed
on the basis of 40-slice CT angiography ﬁndings. No rightward
aorto-pulmonary collaterals were found which also conﬁrmed our
suspicion that the RPA was supplied by right-PDA originating from
the brachiocephalic artery. In patients with this type of congenital
heart disease early diagnosis is needed due to risk of right-PDA
closure. Treatment with prostaglandin E1 is possible to maintain
adequate perfusion to the lung until corrective surgery could be
performed [7].Conclusion
Pulmonaryarterybrancharising fromtheaorta is a rare anomaly,
while the presence of bilateral PDAs with anomalous RPA origin
from the right-PDA is extremely rare, and to our knowledge was
reported only in two cases to date. Understanding embryogenesis is
essential in these anomalies. CT angiography is the best diagnostic
modality to establish the correct diagnosis, which is crucial for
further decision-making and optimal patient management.
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